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The title compound, C19H23N3O2, was prepared by condensing 
4-diethylamino-2-hydroxybenzaldehyde and 4-methylbenzo- 
hydrazide in methanol. The asymmetric unit contains two 
independent molecules in which the two benzene rings make 
dihedral angles of 30.3 (3) and 18.9 (3)°. Intramolecular O — 
H- ■ -N hydrogen bonds are observed in both molecules. The 
crystal structure is stabilized by N— H- ■ O hydrogen bonds, 
which form chains along the a axis. 

Related literature 

For the structures of similar hydrazone compounds, see: Fun et 
al, (2011); Horkaew et al. (2011); Zhi et al. (2011); Huang & 
Wu (2010); Shen et al. (2012). For standard bond lengths, see: 
Allen et al. (1987). 




Experimental 

Crystal data 

M r = 325.40 
Triclinic, PI 



a = 95.269 (2)° 
P = 98.932 (2)° 
y = 103.691 (2)° 
V = 1787.0 (5) A 3 
Z = 4 

Data collection 

Bruker SMART CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2001) 
7mi„ = 0.990, r maI = 0.994 

Refinement 

R[F 2 > 2a(F 2 )} = 0.086 

wR(F 2 ) = 0.245 

S = 0.85 

6512 reflections 

449 parameters 

7 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
li = 0.08 mm -1 
T = 298 K 

0.13 x 0.10 x 0.08 mm 



13230 measured reflections 
6512 independent reflections 
1651 reflections with I > 2cr(/) 
R m , = 0.137 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/£W = 0.35 e A~ 3 

A,o m i„ = -0.30 e A~ 3 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


N2-H2- ■ 04' 


0.90 (1) 


1.95 (2) 


2.831 (7) 


167 (6) 


Ol-Hl-Nl 


0.82 


1.93 


2.641 (7) 


145 


N5-H5-02 


0.90 (1) 


2.12 (2) 


2.985 (7) 


160 (6) 


03-H3-N4 


0.85 (1) 


1.94 (1) 


2.581 (7) 


132 (2) 



a = 9.923 (2) A 
b = 11.963 (2) A 
c = 15.827 (2) A 



Symmetry code: (i) x + 1, y, z. 

Data collection: SMART (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: SJ5209). 
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/V f -(4-Diethylamino-2-hydroxybenzylidene)-4-methylbenzohydrazide 
Xi-Hai Shen, Li-Juen Shao, Zhao-Fu Zhu and Li-Xue Zhu 

Comment 

In the last few years, a number of hydrazone compounds have been reported (Fun et ah, 2011; Horkaew et ah, 2011; Zhi 
et ah, 2011; Huang & Wu, 2010). As an extension of our work on such compounds (Shen et ah, 2012), we report here the 
structure of a new benzohydrazide compound, (I). 

The asymmetric unit of the compound contains two independent molecules (Fig. 1) both of which form intramolecular O 
— H---N hydrogen bonds (Table 1). The dihedral angle between the C7-N1-N2-C8-02 plane and the CI — C6 benzene 
ring is 15.4 (2)° while that between the C26-N4-N5-C27-04 section of the molecule and the C20— C25 benzene ring is 
5.8 (2)°. The planarity of these portions of the molecule may result from the formation of intramolecular O — H—N 
hydrogen bonds. All the bond distances are within normal ranges (Allen et ah, 1987) and comparable with those in the 
similar compounds reported recently and mentioned previously. The crystal structure of the compound is stabilized by 
intermolecular N — H-0 hydrogen bonds, to form chains along the a axis (Table 1, Fig. 2). 

Experimental 

2-Hydroxy-4-diethylaminobenzaldehyde (193.0 mg, 1.0 mmol) and 4-methylbenzohydrazide (150.1 mg, 1.0 mmol) were 
mixed in methanol (60 ml). The mixture was refluxed for 30 min, then cooled to room temperature, yielding a colorless 
solution. Small, colorless crystals were formed when the solution was evaporated in air for several days. 

Refinement 

Hydrogen atoms bound to N and O were located in a difference Fourier map and refined isotropically, with N — H and O 
— H distances restrained to 0.90 (1) and 0.85 (1) A. The remaining H atoms were placed in idealized positions and 
constrained to ride on their parent atoms, with C — H distances of 0.93-0.97 A, and with (7 is0 (H) set at 1.2C/ eq (C) and 
1.5C/ eq (methyl C). High atomic displacement parameters for atom CI 6 indicated possible disorder. However a suitable 
model could not be developed and bond distances within the N3 C16 C17 unit were constrained using DFIX. Crystals 
were very small and weakly diffracting, which results in a very low ratio of observed/unique reflections. 

Computing details 

Data collection: SMART (Bruker, 2007); cell refinement: SAINT (Broker, 2007); data reduction: SAINT (Broker, 2007); 
program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: 
SHELXTL (Sheldrick, 2008). 
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C36 UJ 04 

Figure 1 

The molecular structure of (I) with ellipsoids drawn at the 30% probability level. 




Figure 2 

The crystal structure of (I). Hydrogen bonds are drawn as dashed lines. 
iV'-(4-Diethylamino-2-hydroxybenzylidene)-4-methylbenzohydrazide 



Crystal data 

C19H23N3O2 
M r = 325.40 
Triclinic, PI 
Hall symbol: -P 1 



a = 9.923 (2) A 
6= 11.963 (2) A 
c= 15.827 (2) A 
a = 95.269 (2)° 
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P = 98.932 (2)° 
7= 103.691 (2)° 
V= 1787.0 (5) A 3 
Z = 4 

7^(000) = 696 

D x = 1.209 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Data collection 

Broker SMART CCD area-detector 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
co scans 

Absorption correction: multi-scan 

(SADABS; Broker, 2001) 
T mm = 0.990, r max = 0.994 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

RiF 1 > 2<t(^ 2 )] = 0.086 

wRiF 2 ) = 0.245 

5=0.85 

6512 reflections 

449 parameters 

7 restraints 

Primary atom site location: structure-invariant 
direct methods 



Cell parameters from 358 reflections 

9= 2.3-23.7° 

/u = 0.08 mnr 1 

T=298K 

Block, colorless 

0.13 x 0.10 x 0.08 mm 



13230 measured reflections 
6512 independent reflections 
1651 reflections with I > 2a(I) 
R im = 0A37 

^max 25.5 , 0 m { n 1.3 

h = -12— >12 
Jt = —14^>14 
/ = -19— 19 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = ll^F 2 ) + (0.0734P) 2 ] 

where P = (F 2 + 2F 2 )I3 
(A/(7) max = 0.002 
A/w = 0.35 e A~ 3 
A PmiD = "0.30 e A" 3 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , 
conventional R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


Tl */T7 


Nl 


0.9155 (5) 


0.6833 (5) 


0.8899 (4) 


0.0555 (16) 


N2 


0.9803 (6) 


0.7347 (5) 


0.9734 (4) 


0.0548 (16) 


N3 


0.7708 (8) 


0.4048 (6) 


0.5086 (4) 


0.091 (3) 


N4 


0.4397 (6) 


0.6246 (5) 


0.9527 (3) 


0.0497 (15) 


N5 


0.4905 (5) 


0.7327 (5) 


1.0014(4) 


0.0465 (14) 


N6 


0.3516(6) 


0.1601 (5) 


0.6941 (4) 


0.0610(17) 


01 


0.7408 (5) 


0.6651 (4) 


0.7424 (3) 


0.0652 (14) 


HI 


0.7676 


0.6823 


0.7947 


0.098* 


02 


0.7941 (5) 


0.8102 (4) 


0.9873 (3) 


0.0597 (14) 
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U4 
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A 1 A ( A\ 

0. /43 / (4) 
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CI 
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0.9216 (/) 
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A f\A "71 / 1 OA 

0.04 15 (18) 


C2 
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A C O C /" //"\ 

0.5856 (6) 


A "7 1 1 A 

0.7119 (4) 


A AfO /" / 1 A\ 

0.0526 (19) 


C3 


U. /5o4 (/) 


A C *3 C 1 

U.535I (o) 


A £"iH A /CA 

U.oz /4 (5) 


A ACA /0\ 

0.059 (2) 


H3A 


0.6860 


0.5570 


0.5937 


A A"7 1 sfc 

0.071* 


C4 


U.81 / / (8) 


A A C 1 C //^A 

U.4515 (6) 


A CAT/I /C\ 

U.5924 (5) 


U.U63 (Z) 


/~ic 


A AO 1 C ZO\ 

0.9315 (8) 


0.424 1 (6) 


0.6437 (4) 


0.066 (2) 


TJ C A 


a mi c 


u.3oyz 


A £0 1 1 

U.OZli 


U.UoU 


Co 


A ATAT 
0.9/9/ (/) 
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ho 
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U.U/1* 


/-in 

C7 
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A /T A 1 1 
0.601 1 
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C8 
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0.9117 (8) 
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/-in 

L9 
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0.8600 (6) 


1 1 AO 1 / A \ 
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A A A OA / 1 0\ 
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C1U 


A AAOO in\ 

v.yyzz (/) 
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T T 1 A 

H10 
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0.068* 


pi i 
Cll 
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1 AT A Q i £\ 
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Hll 
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/"\ A"7A* 
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nil 

C12 


1 1 A A A /OA 
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A AT) ZO\ 
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CJ3 
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1 c 
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0.094 (3) 


H15A 
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tii r n 

H15B 
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A 1 /I 1 A 

0.141* 


TT1 f p 

H15C 


1 1 TO O 

1.1728 


1 AA A O 

1.0943 


1.3732 


A 1 /I 1 * 

0.141* 


C16 


A O C OO / 1 A\ 

0.8588 (10) 


A O A 0£ ZO\ 

0.3486 (8) 


0.4632 (6) 


A If 1 /f \ 

0.151 (5) 


H16A 


0.8486 


0.3637 
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n 41 ^fi 

U.HIOO 




0 1 4^ 

U. i'+oo 


U.JJ / J 


U.loj 




H38B 


0.5576 




0.1122 


0.5590 


0.183* 




H38C 


0.5443 




0.2348 


0.5952 


0.183* 




H2 


1.068 (3) 




0.726 (5) 


0.988 (4) 


0.080* 




H5 


0.580 (2) 




0.773 (5) 


1.003 (4) 


0.080* 




H3 


0.2612(18) 




0.512 (2) 


0.909 (4) 


0.080* 




Atomic displacement parameters (A 2 ) 




U n 


U 22 


U 33 


U u 




U 23 


Nl 


0.044 (4) 


0.066 (4) 


0.054 (4) 


0.018(3) 


0.005 (3) 


-0.003 (3) 


N2 


0.036 (4) 


0.067 (4) 


0.056 (4) 


0.016(3) 


-0.002 (3) 


-0.012 (3) 


N3 


0.092 (6) 


0.135 (7) 


0.063 (5) 


0.074 (5) 


0.010(5) 


-0.019(5) 


N4 


0.054 (4) 


0.041 (4) 


0.050 (4) 


0.011 (3) 


-0.002 (3) 


0.007 (3) 


N5 


0.040 (4) 


0.052 (4) 


0.049 (4) 


0.009 (3) 


0.012 (3) 


0.012(3) 


N6 


0.053 (4) 


0.066 (4) 


0.063 (4) 


0.013 (4) 


0.019 (4) 


-0.003 (3) 


01 


0.065 (4) 


0.071 (3) 


0.061 (3) 


0.032 (3) 


0.005 (3) 


-0.010(3) 


02 


0.036 (3) 


0.076 (3) 


0.064 (3) 


0.016(3) 


0.005 (3) 


-0.006 (3) 


03 


0.051 (3) 


0.061 (3) 


0.072 (4) 


0.011 (3) 


0.010(3) 


-0.007 (3) 


04 


0.035 (3) 


0.077 (4) 


0.077 (4) 


0.013 (3) 


0.005 (3) 


-0.009 (3) 
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CI 


a c\a c /ca 
U.U45 (j J 


A AAA /CA 

0.000 (? ) 


A A'l O ( A \ 

U.U30 (4J 


A A 1 A (A A 

U.U10 (4) 


A AAO //IA 
0.000 (4) 


A AA'I //IA 

— 0.U03 (4J 


Cz 


0.05o (J) 


A AC5 

0.053 (5) 


A A A A /C\ 

0.U4O (?) 


A AAO //1A 

U.UUo (4) 


A A 1 T //I A 
0.01 / (4J 


a r\ni //ia 
0.003 (4J 


C3 


A AC/1 /CA 

0.054 (j) 


A AAA /CA 

O.Ooo (3) 


A ACO /C\ 

U.U30 pj 


A AOO //IA 

U.Uzz (4J 


A AAl //IA 

0.003 (4) 


A A1 T //I A 
0.01Z (4) 


C4 


A ATA /AA 

0.0/0 (oj 


A ATA /AA 

U.U/U (Oj 


A A/I A /C\ 

U.U4U pj 


A A 1 C /CA 

u.uio pj 


A AA1 //IA 
0.001 (4J 


A AAO (A A 

—O.OOo (4J 


C5 


A ATA /AA 

(J.U/U (oj 


A AA 1 /AA 

0.091 (oj 


A A/1 1 ( Z\ 

U.U41 pj 


A A1 1 /CA 

U.U3Z pj 


A AA1 (A A 
0.003 (4) 


A AA1 //IA 

—0.003 (4J 


Co 


A A/1 /I 

U.U44 (?) 


A AOA /CA 

U.UoU (5J 


A ACA /C\ 

U.U39 PJ 


A A1 1 //IA 

U.U31 (4J 


A AAC //I A 

0.005 (4) 


A AAO //IA 

O.OOo (4J 


C / 


A A/1 A /CA 

U.U4U (?) 


A AAO /CA 

U.Uoo pj 


A AC/I /C\ 

U.U34 (jJ 


A A 1 O //I A 

U.U lo (4) 


A A1 1 //IA 

0.011 (4J 


A AAO //IA 

O.OOo (4J 


Co 


A AC 1 /C\ 

U.UM (j) 


A A/1 A /CA 

U.U40 (5J 


A AO /C\ 

U.U33 pj 


A AAO //I A 

U.UUo (4) 


A AAA //I A 
0.009 (4) 


A A 1 1 //I A 
0.011 (4J 


C9 


A ATO (A A 

O.Ozo (4) 


A AAA /CA 

0.009 (? ) 


A A/I O //I A 

U.U4z (4J 


A AAC (A A 

U.UUj (4) 


A AAO //IA 

O.OOo (4J 


A AA/1 //I A 

—0.004 (4J 


CIO 


A A/1 A ( CA 

0.049 (?) 


A ACA /CA 

0.059 pj 


A AAC /C\ 

U.Uoj (Dj 


A A 1 A //I A 
U.U 19 (4) 


A A1 T //IA 
0.01 / (4J 


A AA/1 (A A 

0.004 (4) 


Cll 


A AAT /AA 

O.Oo / (Oj 


A AC/1 /CA 

0.054 (5) 


A AA^ /C\ 

U.U63 pj 


A AA 1 //I A 
— U.UU1 (4J 


A AT 1 /CA 

O.Ozl (?) 


A A 1 A /CA 

— O.Olo pj 


Clz 


A ACC /AA 

0.055 (o) 


A AAC /TA 
0.095 ( /J 


A AC 1 /C\ 

U.UM (d) 


A AAA /CA 

u.uuu pj 


A AAT //I A 
0.00Z (4) 


A AAA /CA 

—0.009 PJ 


CI J 


a aai /aa 
0.00 1 (OJ 


A AOA /AA 

U.Uoo (oj 


A ACO /AA 

u.u^y (Oj 


A A 1 O /CA 

U.U19 pj 


A AAC /CA 

0.005 (5) 


A AAO /CA 

O.OOo pj 


C14 


A A/1 O /CA 

0.04o (5J 


A A*7A /AA 

U.U /o (oj 


A AA1 /C\ 

U.U03 pj 


A A 1 O (A A 

U.Ulo (4) 


A A 1 T (A A 
0.01Z (4J 


A AA1 /CA 

0.003 (5) 


CI J 


A AA 1 /TA 

0.091 (/J 


A 1 1 A /TA 
U. 114 ( /) 


A ACA /C\ 

U.U30 (3j 


A AAC /AA 

U.UUd (o) 


A AA1 /CA 

o.ooi pj 


A A 1 T /CA 

— O.Olz pj 


Clo 


A 1 OO /1 IA 

O.loo (13) 


A 1 AA /AA 

U.lUo (9J 


A AA 1 /Q\ 

U.UVl (o) 


A A'JA /AA 
— U.U30 (Vj 


A AO 1 /OA 

— O.Ool (oj 


A A1 1 /TA 
0.031 (/) 


CI / 


A 1 A O /1 AA 
U. 14V (10J 


0.135 (9J 


A 1 AO /QA 

u.iuy (Oj 


A A1 /I /OA 

U.U34 (oj 


A AAO /TA 

—O.OOo ( 1) 


A A 1 A /TA 

O.Olo (/J 


Clo 


a aaa /aa 
0.009 (Oj 


A 1 AA /TA 
U.1UU (/J 


A AA^ /CA 

U.U03 PJ 


A AT T /CA 

U.U33 pj 


A AAA /CA 

o.ooo pj 


A AAT /CA 

—0.00/ (5) 


C19 


A 1 1 1 ZO\ 

U.lll (oj 


A 1 A A i(W 

U.144 (9) 


A AAC SH~\ 

0.U95 (7) 


A A A O /TA 

U.04o (7J 


A AT C /jCA 

0.035 (oj 


A A A C /TA 

0.045 (7) 


CzO 


A A/1 A /C A 

0.040 (5) 


A A/I *7 /C\ 

U.U4 / pj 


A ACA /C\ 

U.U^U (?) 


A AAO //IA 

U.UUo (4) 


A A 1 C //I A 

0.015 (4) 


A AA£ 

O.OOo (4) 


/^t 1 
Czl 


a aaa /aa 
0.000 (oj 


A AA*7 /CA 

U.Uo / (jj 


A A/l A /CA 

U.U4o pj 


A A1/1 /CA 

U.U34 p J 


A AT A //I A 
0.0Z4 (4J 


A A1 O ( A\ 

o.oiy (4) 


Czz 


A A/1 A /CA 

0.040 (5) 


A A/I A /C\ 

U.U49 pj 


A AC /I /C\ 

U.U34 pj 


A AAA //I A 

U.UUo (4) 


A AAl //I A 

0.003 (4) 


—0.003 (4) 


C23 


A AiCI /jCA 

U.U62 (6) 


A AC 1 /C\ 

U.U53 (5) 


A AC 1 /C\ 

0.U52 PJ 


A A 1 C /C\ 

0.015 (5) 


A A 1 T / A \ 

0.013 (4) 


A A A 1 I A \ 

0.001 (4) 


/"■t /i 
Cz4 


A A/1 A /CA 

0.040 pj 


A AC A /C\ 

U.UM pj 


A AAC /C\ 

U.Uoj (Dj 


A A1 1 //IA 

0.013 (4) 


A A1 A //IA 

0.019 (4J 


A AAO i A\ 

—0.002 (4) 


Cz5 


A ACO /CA 

0.050 (5) 


A ACA /C\. 

u.udu pj 


A A/1 3 //lA. 

U.U43 (4J 


A AA/1 //IA 

0.004 (4) 


A AAA //IA 

O.OOo (4J 


A AAC (A \ 

0.005 (4) 


Czo 


A A/1 T /C\ 

0.04Z (5) 


A AAA /C\ 

U.UoU (j) 


A A/1 1 //l\ 

U.U41 (4J 


A A1 A //IA 

0.014 (4) 


A AAO //IA 

O.OOo (4J 


A A 1 £ 1 A \ 

O.Olo (4) 


C27 


A ACT /f \ 

0.057 (5) 


A AC O /C\ 

0.058 (5) 


a c\in ( a \ 

0.U37 (4J 


A ATA /C\ 

0.020 (5) 


A A 1 T / A \ 

0.012 (4) 


A A 1 O t A\ 

0.013 (4) 


Czo 


A A"3 C /C\ 

0.035 (5) 


A ACA /C\ 

0.050 (5) 


a n/n (a \ 

U.U4Z (4J 


A AA"7 1 A\ 
0.00/ (4) 


A AA 1 / A\ 

—0.001 (4) 


A AA"7 1 A\ 
0.00 / (4) 


cz9 


a ac/i 
0.054 (o) 


O.Oo / (5j 


A AAA /CA 

U.UoU p J 


A AOQ MA 

O.Ozs (4) 


A AA1 (A \ 

0.003 (4) 


A AAQ (A \ 
O.OOo (4) 


C30 


A AC A /C\ 

0.054 (5) 


0.078 (6) 


A ACA /CA 

U.U5U PJ 


A A 1 /I /C\ 

0.014 (5) 


A AA A / A\ 

0.004 (4) 


A AAO / A \ 

—0.002 (4) 


C31 


A AO*} 

0.0s3 (o) 


A A/I A /C\ 

0.049 (5) 


A All //IA 

U.U3 / (4J 


A AO 1 /C\ 

0.021 (5) 


A A 1 O /C\ 

0.012 (5) 


A AAC i A \ 

—0.005 (4) 


C3z 


a a/;'} /£\ 
0.063 (6) 


A AC O { Z\ 

0.055 (5) 


A ATA /AA 

U.U lb (b) 


A AO O /C\ 

0.028 (5) 


A AOO /C\ 

0.022 (5) 


A AA1 I A\ 
0.001 (4) 




0 0?Q f41 




u.UUJ ^ 


0 00^ (A\ 


f) 004 (A\ 


0 01? (A\ 


C34 


0.110(7) 


0.073 (6) 


0.064 (5) 


0.018(5) 


-0.007 (5) 


-0.009 (5) 


C35 


0.059 (6) 


0.069 (6) 


0.080 (6) 


-0.013 (5) 


0.009 (5) 


-0.009 (5) 


C36 


0.086 (7) 


0.169(10) 


0.078 (6) 


0.013 (7) 


-0.016 (6) 


0.015 (7) 


C37 


0.076 (6) 


0.062 (5) 


0.088 (6) 


0.005 (5) 


0.005 (5) 


-0.016(5) 


C38 


0.115 (8) 


0.192(10) 


0.067 (6) 


0.045 (7) 


0.038 (6) 


0.007 (7) 



Geometric parameters (A, ") 



Nl— C7 


1.290 (7) 


C16— H16B 


0.9700 


Nl— N2 


1.392 (7) 


C17— H17A 


0.9600 


N2— C8 


1.371 (8) 


C17— H17B 


0.9600 


N2— H2 


0.898 (11) 


C17— H17C 


0.9600 


N3— C4 


1.355 (8) 


C18— C19 


1.498 (9) 


N3— CI 6 


1.455 (8) 


C18— H18A 


0.9700 


N3— C18 


1.497 (8) 


C18— H18B 


0.9700 


N4— C26 


1.282 (7) 


C19— H19A 


0.9600 


N4— N5 


1.382 (7) 


C19— H19B 


0.9600 
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N5 — C27 


1 O A '"i /o\ 

1.342 (8) 


N5 — H5 


p\ HA1 / 1 1 \ 

0.901 (11) 


No — C23 


1.378 (7) 


N6 — C35 


1 /I /I A /0\ 

1.449 (8) 


JNo — C3 / 


1 A £. 1 ZO\ 

1.461 (8) 


Ol — C2 


1 Oz^A /*7\ 

1.369 (7) 


<J1 — HI 


0.8200 


(J 2 — C8 


1.217 (7) 


U3 — C21 


1 T/TC /T\ 
1.303 (/) 


<J3 — H3 


A O AH / 1 A\ 

0.847 (10) 


(J4 — C27 


1.235 (7) 


CI — C6 


1 1 AO ZO\ 

1.392 (8) 


CI — Cz 


1.4U6 (0) 


CI — C7 


1.453 (8) 


C2 — C3 


1 1 "7 A ZO\ 

1.379 (8) 


p O p /i 

C3 — C4 


1 O OA ZO\ 

1.389 (8) 


p O Tn A 

C3 — H3A 


A AO AA 

0.9300 


C4 — C5 


1 A c\n /ON 

1.407 (8) 


C5 — C6 


1 1 C A ZO\ 

1.350 (8) 


C5 — H5A 


0.9300 


Co — Ho 


A AOAA 

0.9300 


C7 — H7 


A A") A A 

0.9300 


C8 — C9 


1 A ZO\ 

1.479 (8) 


C9 — C14 


1 1 /"A ZO\ 

1.369 (8) 


a pin 
C9 — C1U 


1 1HQ /ON 

1.3 /8 (o) 


CIO — Cll 


1 1 o c /o\ 

1.385 (8) 


pi i (\ Tii a 

CIO — H10 


A AO A A 

0.9300 


pi 1 fin 

Cll — C12 


1 o/:o /a\ 

1.368 (9) 


pi 1 TT 1 1 

Cll — Hll 


a m AA 

0.9300 


p 1 i~\ p 1 -) 

C12 — C13 


1 1 A A / A \ 

1.394 (9) 


C12 — C15 


1 no /a\ 

1.523 (9) 


C13 — C14 


1 "7A /ON 

1.379 (8) 


/"MO TJ 1 1 

C13 — H13 


A AOAA 


C14— H14 


0.9300 


C15— H15A 


0.9600 


pi f TT 1 CT) 

C15 — H15B 


A A/TAA 

0.9600 


pi f T T KP 

CI j — HI jC 


A A/TAA 

0.9600 


p 1 /_ p 1 -7 

Clo — Cl7 


1.424 (7) 


P 1 TT 1 Z" A 

Clo — H16A 


A AT A A 

0.9700 


f~*H XT1 XT'! 

C7 — N 1 — Nz 


116.5 (5) 


pio \to TvT1 

Co — N2 — Nl 


1 1 T 1 /C \ 

117.1 (5) 


r~"o tvt^> in 
Co — N2 til 


1 OA //I \ 

129 (4) 


"\T1 ~\TO III 

N 1 — JNz — H2 


113 (4) 


C4— N3— C16 


119.6(7) 


C4— N3— CI 8 


125.1 (6) 


CI 6— N3— CI 8 


114.9(7) 


C26— N4— N5 


116.8(6) 


C27— N5— N4 


119.6(6) 



P 1 A T T 1 AP 

C19 — H19C 


0.9600 


C20 — C25 


1.375 (8) 


PI A P-O 1 

C20 — C21 


1 A A A ZO\ 

1.400 (8) 


P1A /-<-",/ 

C20 — C26 


1 AAA ZO\ 

1.444 (8) 


C21 — C22 


1.359 (8) 


C22 — C23 


1.380 (8) 


POO TI^A 

C22 — H22 


A AO AA 

0.9300 


P 1 1 P'O /I 

C23 — C24 


1 /I 1 A ZO\ 

1.420 (8) 


P ^ y| PO C 

C24 — C25 


1 O *7 1 ZO\ 

1.371 (8) 


P 1/1 T T1 A 

L24 — H24 


A AO AA 

0.9300 


pic t n c 

C25 — H25 


A AO AA 

0.9300 


C26 — H26 


0.9300 


pn POO 

C27 — C28 


1.492 (8) 


P 1 O PO 1 

C28 — C33 


1.351 (8) 


P 1 O PI A 

C28 — C29 


1 /lAI /ON 

1.402 (8) 


P 1 A P O A 

C29 — C30 


1 O O C /ON 

1.385 (8) 


p^a TTin 

C29 — H29 


A AO AA 

0.9300 


P O A P "1 1 

C30 — C3l 


1 OTA / O \ 

1.379 (8) 


C30 — H30 


0.9300 


P O 1 P O 1 

C31 — C32 


1 O OA /A\ 

1.389 (9) 


PO 1 PO A 

C31 — C34 


1 f 1 f /o\ 

1.515 (8) 


PO 1 P O O 

C32 — C33 


1 OTO / o \ 

1.372 (8) 


C32 — H32 


0.9300 


P O 1 TTn 

C33 — H33 


A AO AA 

0.9300 


PO A TT1 /I A 

C34 — H34A 


A A/"AA 

0.9600 


C34 — H34B 


0.9600 


C34 — H34C 


0.9600 


P O C P 1 /" 

C35 — C36 


1 /I C\1 /A\ 

1.497 (9) 


PTC TTO C A 

C35 — H35A 


A AT A A 

0.9700 


/~t> c tti rn 

C35 — H35B 


f\ AHAA 

0.9700 


C36 — H36A 


0.9600 


PO Z' TTO / T1 

C36 — H36B 


A A/"AA 

0.9600 


PO Z' TTO /"P 

C36 — H36C 


A A/"AA 

0.9600 


C37— C38 


1.485 (9) 


C37— H37A 


0.9700 


/~ 1 O T TT"lTT~* 

C37 — H37B 


A ATAA 

0.9700 


P O O T T") O A 

C38 — H38A 


0.9600 


1 o TTOOT~i 

C38 — H38B 


0.9600 


C38 — H38C 


0.9600 


p 1 a p 1 o t t 1 on 

Cl9 — CI 8 — H18B 


109.3 


t t 1 o a /■ ' i n t t 1 nn 

H18A — Cl8 — H18B 


107.9 


p 1 o p 1 r\ iii a i 

CI 8 — C19 — H19A 


109.5 


CI 8 — C19 — H19B 


1 AA C 

109.5 


H19A— CI 9— H19B 


109.5 


Cl8— Cl9— H19C 


109.5 


H19A— CI 9— H19C 


109.5 


H19B— Cl9— H19C 


109.5 


C25— C20— C21 


115.6(7) 
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p o -7 XTC TIC 

C27 — N5 — H5 


119 (4) 


XT/1 \lf TTC 

N4 — N5 — H5 


1 O A / A \ 

120 (4) 


C23 — No — C35 


1 oo c /z:\ 

122.5 (6) 


C23 — N6 — C37 


121.6 (6) 


C35 — No — C37 


1 1 c n /z:\ 

115.9 (6) 


/~10 p. 1 T T 1 

Cz — <J1 — HI 


1 A A C 

109.5 


p ~) i /"\0 tt') 

Czl — 03 — H3 


120.6 (17) 


P s p t /""O 

Co — CI — C2 


1 1 / 1 //T\ 

116.3 (6) 


Co — CI — C / 


ni a /-7\ 

121. U (/) 


C2 — CI — C7 


1 /"» O "7 /p\ 

122.7 (6) 


Ol — C2 — C3 


116.7 (7) 


/"A i /"■ O p i 

(Jl — Cz — LI 


121.5 (6) 


C3 — Cz — C 1 


121./ (/) 


Cz — C3 — C4 


1 OA 1 ZO"\ 

120.1 (7) 


C2 — C3 — H3A 


120.0 


p a p TT-) A 

C4 — C3 — H3A 


120.0 


XTO /"< A ~) 

N3 — C4 — C3 


1 1 A 1 / OX 

119.2 (7) 


N3 — C4 — C5 


1 oo 1 
122.1 (7) 


C3 — C4 — C5 


118.6 (7) 


p s p r p a 

Co — C5 — C4 


1 OA A /"7\ 

120. 0 (7) 


Co — Cj — rijA 


1 OA A 

lzO.O 


p a P .T TTC A 

C4 — C5 — H5A 


1 OA A 

120.0 


C5 — C6 — CI 


1 O O 1 /''7\ 

123.1 (7) 


C5 — Co — Ho 


1 1 n J 

118.4 


CI — Co — Ho 


1 1 O A 

1 lo.4 


Nl — C7 — CI 


121.2 (6) 


XT1 /*"1*7 T T "7 

N 1 — C7 — H7 


119.4 


/~" 1 /~<"7 TTT 

CI — C7 — H7 


1 1 A /I 

119.4 


/~\o r~"o xto 
U2 — Co — N2 


1 oo n (n\ 
122. 1 (/) 


/~\0 Z" 1 O /'i (\ 

02 — C8 — C9 


1 O O O /T\ 

123.8 (7) 


N2 — C8 — C9 


113.5 (6) 


C14 — C9 — CIO 


1 i n / /t\ 

117.6 (7) 


C14 — C9 — Co 


1 O/l O" /Tv 

124. / (/) 


/~i 1 /\ /""ir\ rio 

CIO — C9 — C8 


117.7(7) 


C9 — CIO — Cll 


1 O 1 "> 

121.3 (7) 


p r\ p i (\ TT1A 

C9 — CIO — H10 


1 1 a -y 

119.3 


pi 1 pi a TT 1 A 

Cll — CIO — H10 


1 1 A 1 

119.3 


C 1 z — C 1 1 — C 1 0 


1 O 1 A /"7\ 

121.0 (7) 


P11 p 1 1 TT 1 1 

Clz — Cll — Hll 


1 1 A C 

119.5 


pi A p 1 1 TT11 

CIO — Cll — Hll 


119.5 


pi 1 pn pi O 

Cll — Clz — C13 


inn /■7\ 

117.9 (7) 


pi i pn pi r 
Cll — Clz — C15 


121.3 (8) 


/no p i /- • i 
C13 — C12 — C15 


1 OA O ZO\ 

120.8 (8) 


C14 — C13— C12 


120.3 (7) 


C14— C13— H13 


119.8 


C12— C13— H13 


119.8 


C9— CI 4— C13 


121.7 (7) 


C9— CI 4— H14 


119.1 


C13— C14— H14 


119.1 



Cz5 — CzO — Czo 


1 OA H SH\ 

120.7 (7) 


P11 /"iOA pi/" 

C2 1 — C20 — C26 


1 O O 1 / o \ 

123.7 (7) 


/~iOO /^O 1 /"A -> 

Czz — Czl — 03 


117.5 (7) 


/^OO P11 p^A 

Czz — Cz 1 — CzO 


1 oo z: /h\ 

lzz.o (7) 


p, o /^o 1 pin 

03 — C21 — C20 


linn /H\ 

119.7 (7) 


p ^ i pn poo 

Cz 1 — Czz — Cz3 


1 OA H /H\ 

120. 7 (7) 


P11 pn TTOO 

Czl — Czz — Hzz 


1 1 A O" 

119.7 


PT) /^OO TTOO 

C23 — C22 — H22 


119.7 


XTzU pn PT> 

N o — Cz3 — CzZ 


1 O 1 1 /T\ 

121.1 (7) 


XT/i pn pi a 

N6 — C23 — C24 


1 OA C ZO"\ 

120.5 (7) 


/""OO P/-* yl 

C22 — C23 — C24 


1 1 O A SH\ 

118.4 (7) 


pic po pn 

Cz5 — Cz4 — Cz3 


1 1 O C ZO"\ 

118.5 (7) 


PTC PO^ TJO /I 

Czj — Cz4 — Hz4 


1 OA H 

lzO. / 


PT) p/-» ^ TTO/1 

C23 — C24 — H24 


1 OA T 

120.7 


p /( POC POA 

C24 — C25 — C20 


1 O >1 A ZO\ 

124.0 (7) 


PO/1 POC TTOC 

Cz4 — Czo — Hz 5 


1 1 O A 

118.0 


POA PIC TTOC 

CzO — Czj — HZ3 


1 1 O A 


XT/1 PI/ pop, 

N4 — Czo — CzO 


1 1 A O" ZO"\ 

119.7 (7) 


N4 — C26 — H26 


120.2 


/"'OA PO/1 TTO/T 

CzO — Czo — Hzo 


1 OA O 

120.2 


p. 1 PT7 XTC 

(J4 — Cz / — JN3 


1 o 1 a in\ 
121. U (/) 


/a ,i pn poo 

U4 — C27 — Czo 


1 oo z: /o"\ 

122.6 (7) 


XTC /" ■" -"» ~7 p ^ o 

N5 — C27 — C28 


116.3 (7) 


P')') poo /""in 

C33 — C28 — C29 


in/ /zt\ 

117.6 (6) 


pio /^o"7 

C33 — C28 — C27 


1 1 A O ZO"\ 

119.8 (7) 


POA /^OO POT 

C29 — C2 8 — C27 


122.6 (7) 


p*OA POA p ^ o 

C30 — C29 — C28 


1 O A C ZO\ 

120.5 (7) 


p O A POA TTOA 

C30 — C29 — H29 


1 1 A O 

119.8 


no nin TTOA 

C28 — C29 — H29 


1 1 A O 

119.8 


PT1 p -) pv POA 

C3 1 — C30 — C29 


1 OA Z' /T\ 

120.6 (7) 


PTi p ~) /\ TTOA 

C3 1 — C30 — H30 


linn 

119.7 


/ ■ -i i\ ttoa 

C29 — C30 — H30 


1 1 A "7 

119.7 


C30 — C3 1 — C32 


118.5 (7) 


C30 — C31 — C34 


1 O A O ZO\ 

120.3 (8) 


p t o p -i PT A 

C32 — C31 — C34 


1 O 1 o /o\ 

121.2 (7) 


PT) /"<0O P") 1 

C33 — C32 — C31 


1 1 A A ZO\ 

119.9 (7) 


p o -> poi TTOO 

C33 — C32 — H32 


1 OA 1 

120.1 


p t i /^")0 TTOO 

C3 1 — C32 — H32 


120.1 


p ^ o p -) -) /^OO 

C28 — C33 — C32 


1 O O A ZO\ 

122.9 (7) 


p o o p -) -) TTOO 

Czo — C33 — H33 


no £ 

118.6 


PT1 /'"'" -) ~) TTOO 

C3z — C33 — H33 


1 1 O /l 

118.6 


p O 1 P") /I TTO /I A 

C3 1 — C34 — H34A 


109.5 


C3 1 — C34 — H34B 


1 AA C 

109.5 


H34A — C34— H34B 


109.5 


C31— C34— H34C 


109.5 


H34A— C34— H34C 


109.5 


H34B— C34— H34C 


109.5 


N6— C35— C36 


113.7(6) 


N6— C35— H35A 


108.8 
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f> -1 o f* i c TT1 C A 

C12 — CI5 — Hi 5 A 


109.5 


C36 — C35 — H35A 


108.8 


C12 — C15 — H15B 


109.5 


N6 — C35 — H35B 


108.8 


TT1 f A /~1 1 r 111 f T~» 

Hi 5 A — Cl5 — H15B 


109.5 


C36 — C35 — H35B 


108.8 


C12 — C15 — H15C 


109.5 


H35A — C35 — H35B 


107.7 


TT1 f » f~A 1 C TT1 r /~1 

Hi 5 A — C15 — H15C 


109.5 


C35 — C36 — H36A 


109.5 


TT1 f T~» f 1 C TT1 T /~1 

H15B — C15 — H15C 


109.5 


C35 — C36 — H36B 


109.5 


C17 — C16 — N3 


1 S\CJ O / o \ 

108.2 (8) 


H36A — C36 — H36B 


109.5 


C17 — C16 — H16A 


110.1 


C35 — C36 — H36C 


109.5 


\TO f " 1 /" TT1 /" A 

N3 — C16 — H16A 


110.1 


TTO/' A Z' "" O / TTI/"/^ 

H36A — C36 — H36C 


109.5 


Cl7 — Cl6 — H16B 


110.1 


T TO /"f% S~ ~< O f T TO / f 

H36B — C36 — H36C 


109.5 


\T1 /""I -i /-" TT1 /" T1 

N3 — C 1 6 — H 1 6B 


110.1 


N6 — C37 — C38 


1 13.9 (7) 


TT1 /~ A /~1 1 Z' TT1 x 

H16A — Cl6 — H16B 


108.4 


N6 — C37 — H37A 


108.8 


C16 — C17 — H17A 


109.5 


f • i-t o /—i o i Tin a 

C38 — C37 — H37A 


108.8 


Cl6 — Cl7 — H17B 


109.5 


\ i/" tti th 

N6 — C37 — H37B 


108.8 


T T 1 T A /~1 1^7 T T 1 ^ 

H17A — Cl7 — H17B 


109.5 


C38 — C37 — H37B 


108.8 


Cl6 — Cl7 — Hl/C 


109.5 


H37A — C37 — H37B 


107.7 


H17A CM H17r 


1 OQ s 
ivy .j 


1 k^jo njon 


1 OQ s 

1 U7.J 


H17B— CI 7— H17C 


109.5 


C37— C38— H38B 


109.5 


N3— CI 8— C19 


111.8(7) 


H38A— C38— H38B 


109.5 


N3— CI 8— H18A 


109.3 


C37— C38— H38C 


109.5 


C19— C18— H18A 


109.3 


H38A— C38— H38C 


109.5 


N3— CI 8— H18B 


109.3 


H38B— C38— H38C 


109.5 



Hydrogen-bond geometry (A, °) 



d—k-a 


D — H 


H-A 


D-A 


D—H-A 


N2— H2-04 1 


0.90(1) 


1.95 (2) 


2.831 (7) 


167 (6) 


01— Hl-Nl 


0.82 


1.93 


2.641 (7) 


145 


N5— H5-02 


0.90 (1) 


2.12(2) 


2.985 (7) 


160 (6) 


03— H3-N4 


0.85(1) 


1.94(1) 


2.581 (7) 


132 (2) 



Symmetry code: (i) x+ 1, y, z. 
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